Cellular processing of the interleukin-2 fusion toxin DAB486-IL-2 and efficient delivery of diphtheria fragment A to the cytosol of target cells requires Arg194.
We have used site-directed mutagenesis to examine the role played by Arg191, Arg193, and Arg194 of the fusion toxin DAB486-IL-2 in the intoxication of high affinity interleukin-2 receptor-bearing T-lymphocytes. These arginine residues are positioned in the proteolytically sensitive 14-amino acid loop subtended by the disulfide bond between Cys187 and Cys202 in this fusion toxin. DAB486-IL-2 was formed by the genetic substitution of the native diphtheria toxin receptor binding domain with human interleukin-2 (Williams, D.P., Parker, K., Bacha, P., Bishai, W., Borowski, M., Genbauffe, F., Strom, T.B., and Murphy, J.R. (1987) Protein Eng. 1, 493-498). We demonstrate that substitution of Arg194 with Gly results in a 1000-fold loss of DAB486-IL-2 potency. Since trypsin "nicking" of the Gly194 mutant restores biologic activity, we conclude that Arg194 is required for the cellular processing of the fusion toxin which results in the release of fragment A into the cytosol.